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Abstract
Introduction: Surgical navigation systems are useful for planning pedicle screw
positioning and guiding drilling trajectories. However, it is not yet possible
to intraoperatively predict the correction of the scoliotic spine resulting from
a specific screws and rods configuration and instrumentation maneuvers.
Objective: To develop a novel intraoperative simulator for navigated scoliotic
spine surgeries. Methods: An instrumentation strategy (pedicle screw insertion,
rod attachment and rotation, set screw tightening) was computationally simulated
on a synthetic model of a scoliotic spine using the preoperative radiographs in the
standing position and various parameters recreating the preoperative conditions.
The intraoperative decubitus position was then simulated. The resulting geometry
was identified using a navigation system and transferred to the simulator, enabling
to update the preoperative planning, to compute clinical indices (Cobb angles,
etc.) and to simulate the instrumenta...
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CONCLUSION AND PERSPECTIVES 
•  Synthetic bone model 
•  Collaboration imaging-navigation-simulation 
THIS FEASIBILITY STUDY 
•  Automating: imaging, 3D reconstruction, model 
registration, correction simulation & computation 
•  Validation during simulated spine surgeries 
NEXT 
NEW INTRAOP SIMULATOR 
•  Predict results of correction maneuvers 
•  Adjust instrumentation parameters 
Cobb angles, force analysis... 
Instrumented levels, surgical maneuvers... 
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